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(54) DATA PROCESSING METHOD AND APPARATUS, AND DEVICE AND SYSTEM

(57) This application provides a data processing
method and apparatus, a device, and a system. The
method includes: A terminal device obtains a target im-
age captured by a first vision sensor, where the target
image includes a tray character label and a plurality of
ports on a splicing tray; determines a photographing
posture of the first vision sensor based on a posture of
the tray character label in the target image, and deter-
mines position information of each of the plurality of ports
based on the photographing posture; determines a status
of each of the plurality of ports based on image data of the
plurality of ports in the target image; and sends the
position information of each of the plurality of ports and
the corresponding status of each port to a system back-
ground, so that the system background updates historical
statuses of the plurality of ports based on the position
information of the plurality of ports and the statuses of the
plurality of ports. The method in this application facilitates
management, operation, and maintenance of optical net-
work resources, and improves efficiency of manage-
ment, operation, and maintenance.
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Description

[0001] This application claims priority to Chinese Patent Application No. 202210617439.3, filed with the China National
Intellectual Property Administration on June 1, 2022 and entitled "DATA PROCESSING METHOD AND APPARATUS,
DEVICE, AND SYSTEM", which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of optical networks, and in particular, to a data processing method and
apparatus, a device, and a system.

BACKGROUND

[0003] A system background records information about basic network resources such as an optical distribution frame
(optical distribution frame, ODF), an optical cable cross-connect cabinet (optical cable cross-connect cabinet), and an
optical fiber patch cord, for example, status information of each port on a splicing tray in the optical distribution frame or the
optical cable cross-connect cabinet, and a connection relationship between the optical fiber patch cord and each port of the
splicing tray.
[0004] However, with the rapid development of optical networks, problems on operation, maintenance, and manage-
ment of the optical networks become obvious. In a conventional method for network resource management, operation and
maintenance, the status informationof each port or the connection relationship between the optical fiber patch cord and the
port needs to be checked and verified manually one by one based on the information recorded in the system background.
This method requires consumption of too many human resources and has low efficiency for an entire optical network.

SUMMARY

[0005] This application provides a data processing method and apparatus, a device, and a system. According to the
method described in this application, a status of each port on a splicing tray and a connection relationship between an
optical fiber patch cord and a port are determined. This facilitates operation, improves efficiency, and facilitates manage-
ment, operation, and maintenance of an optical network.
[0006] According to a first aspect, this application provides a data processing method, including: A terminal device
obtains a target image captured by a first vision sensor, where the target image includes a tray character label and a
plurality of ports on a splicing tray; determines a photographing posture of the first vision sensor based on a posture of the
tray character label in the target image, and determines position information of each of the plurality of ports based on the
photographing posture; determines a status of each of the plurality of ports based on image data of the plurality of ports in
the target image; and sends the position information of each of the plurality of ports and the corresponding status of each
port to a system background, so that the system background updates historical statuses of the plurality of ports based on
the position information of the plurality of ports and the statuses of the plurality of ports.
[0007] It can be learned that, in this application, the target image is captured, the target image includes the image data of
the plurality of ports on the splicing tray, and then the target image is processed, to determine the statuses of the plurality of
ports on the splicing tray. The statuses of the ports on the splicing tray are determined without one-by-one manual check on
the splicing tray. The statuses of the ports on the splicing tray are determined according to the method in this application, to
facilitate operations, improves efficiency, and facilitates subsequent management, operation, and maintenance of the
statuses of the ports on the splicing tray.
[0008] In an application scenario related to this application, the tray character label is disposed on the splicing tray, the
photographing posture of the first vision sensor is determined based on the posture of the tray character label, and then the
position information of each port on the splicing tray is determined based on the photographing posture of the first vision
sensor. This helps accurately determine the position information of each port, and reduces a photographing requirement.
[0009] According to the first aspect, in a possible implementation, the photographing posture includes a photographing
height, a photographing distance, and a photographing direction of the first vision sensor, and the posture of the tray
character label includes at least a position, a size, and a shape of the tray character label.
[0010] It may be understood that the photographing height, the photographing distance, and the photographing
direction of the first vision sensor all affect the target image. Specifically, the photographing height, the photographing
distance, and the photographing direction of the first vision sensor affect image data of the tray character label in the target
image, and impact on the tray character label is reflected in position, size, shape, and the like of the tray character label.
[0011] According to the first aspect, in a possible implementation, the determining statuses of the plurality of ports in the
target image based on image data of the plurality of ports in the target image includes: inputting the target image into a
trained prediction model, to obtain the statuses of the plurality of ports, where the prediction model is obtained through
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training based on a large quantity of image samples, the image sample includes at least one port and a label of each of the
at least one port, and the label is used to mask a status of the port.
[0012] It may be understood that the prediction model may be obtained through artificial intelligence AI training, and the
prediction model is used to predict a status of each port. The target image is input into the prediction model, so that the
status of each port in the target image can be accurately determined.
[0013] According to the first aspect, in a possible implementation, the plurality of ports include any one or a combination
of ports included in one or more rows on the splicing tray, ports included in one or more columns on the splicing tray, and all
ports on the splicing tray.
[0014] According to the first aspect, in a possible implementation, the status of each port in the plurality ports includes an
idle state, an occupied state, and an unavailable state. The unavailable state of the port means that a flange that is of the
port and that is configured to connect to an optical fiber patch cord falls off, the idle state of the port means that the flange of
the port doesnot fall off and is not connected to the optical fiber patch cord, and the occupied state of the port means that the
flange of the port is connected to the optical fiber patch cord.
[0015] According to the first aspect, in a possible implementation, identification information is set at both ends of the
optical fiber patch cord, and a correspondence exists between the identification information at both ends of the same
optical fiber patch cord; and when a port in an occupied state exists in the plurality of ports, the target image includes
identification information of one end or both ends of an optical fiber patch cord connected to the port in the occupied state.
After the determining a status of each of the plurality of ports, the method further includes: sending, to the system
background, position information of the port in the occupied state in the plurality of ports and the identification information of
the end of the optical fiber patch cord connected to the port in the occupied state, so that the system background
determines a connection relationship between the optical fiber patch cord and the port based on a pre-stored corre-
spondence between the identification information.
[0016] It can be learned that, in this application, identification information is separately set at two ends of an optical fiber
patch cord, and a correspondence exists between the identification information at the two ends of each optical fiber patch
cord. The terminal device determines, based on the target image, the position information of the port connected to the
optical fiber patch cord, and sends the position information and the identification information of the end of the optical fiber
patch cord connected to the port to the system background. The system background determines the correspondence
between each optical fiber patch cord and the connected port based on the position information of the port connected to the
optical fiber patch cord, the identification information of the end of the optical fiber patch cord, and the pre-stored
correspondence between the identification information. According to the method in this application, the connection
relationship between each optical fiber patch cord and the port on the splicing tray is determined. This facilitates
operations, improves working efficiency, and facilitates subsequent operation and maintenance of an optical network.
[0017] According to the first aspect, in a possible implementation, the identification information includes any one or a
combination of a two-dimensional code, a bar code, a specific character, and a specific pattern.
[0018] According to the first aspect, in a possible implementation, the sending, to the system background, position
information of the port in the occupied state in the plurality of ports and the identification information of the end of the optical
fiber patch cord connected to the port in the occupied state includes: identifying the identification information of the end of
the optical fiber patch cord connected to the port in the occupied state, to obtain an identification result; and sending the
position information of the port in the occupied state and the identification result to the system background, so that the
system background determines the connection relationship between the optical fiber patch cord and the port based on the
pre-stored correspondence between the identification information.
[0019] It may be understood that, when the identification information is a two-dimensional code or a bar code, the two-
dimensional code or the bar code may be identified first to obtain the identification result, and the terminal device sends, to
the system background, the position information of the port connected to the optical fiber patch cord and the identification
result of the identification information on the optical fiber patch cord connected to the port.
[0020] According to the first aspect, in a possible implementation, amechanical part is disposed on the optical fiber patch
cord, and the mechanical part is marked with the identification information.
[0021] According to the first aspect, in a possible implementation, the mechanical part is plugged into a port of the optical
fiber patch cord, and the optical fiber patch cord is plugged into the port of the splicing tray through the mechanical part.
[0022] It may be understood that, in a plug-in manner, the optical fiber patch cord is plugged into the mechanical part, and
then is plugged into the port through the mechanical part. This facilitates operations.
[0023] According to a second aspect, this application provides a data processing apparatus, including:

an obtaining unit, configured to obtain a target image captured by a first vision sensor, where the target image includes
a tray character label and a plurality of ports on a splicing tray;
a determining unit, configured to: determine a photographing posture of the first vision sensor based on a posture of
the tray character label in the target image, and determine position information of each of the plurality of ports based on
the photographing posture;
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the determining unit, further configured to determine a status of each of the plurality of ports based on image data of the
plurality of ports in the target image; and
a communication unit, configured to send the position information of each of the plurality of ports and the correspond-
ing status of each port to a system background, so that the system background updates historical statuses of the
plurality of ports based on the position information of the plurality of ports and the statuses of the plurality of ports.

[0024] According to the second aspect, in a possible implementation, the photographing posture includes a photo-
graphing height, a photographing distance, and a photographing direction of the first vision sensor, and the posture of the
tray character label includes at least a position, a size, and a shape of the tray character label.
[0025] According to the second aspect, in a possible implementation, determining unit is configured to input the target
image into a trained prediction model, to obtain the statuses of the plurality of ports, where the prediction model is obtained
through training based on a large quantity of image samples, the image sample includes at least one port and a label of
each of the at least one port, and the label is used to mark a status of the port.
[0026] According to the second aspect, in a possible implementation, the plurality of ports include any one or a
combination of ports included in one or more rows on the splicing tray, ports included in one or more columns on the splicing
tray, and all ports on the splicing tray.
[0027] According to the second aspect, in a possible implementation, the status of each port in the plurality ports
includes an idle state, an occupied state, and an unavailable state. The unavailable state of the port means that a flange
that is of the port and that is configured to connect to an optical fiber patch cord falls off, the idle state of the port means that
the flange of the port does not fall off and is not connected to the optical fiber patch cord, and the occupied state of the port
means that the flange of the port is connected to the optical fiber patch cord.
[0028] According to the second aspect, in a possible implementation, identification information is set at both ends of the
optical fiber patch cord, and a correspondence exists between the identification information at both ends of the same
optical fiber patch cord; and when a port in an occupied state exists in the plurality of ports, the target image includes
identification information of one end or both ends of an optical fiber patch cord connected to the port in the occupied state.
The communication unit is further configured to: send, to the system background, position information of the port in the
occupied state in the plurality of ports and the identification information of the end of the optical fiber patch cord connected
to the port in the occupied state, so that the system background determines a connection relationship between the optical
fiber patch cord and the port based on a pre-stored correspondence between the identification information.
[0029] According to the second aspect, in a possible implementation, the identification information includes any one or a
combination of a two-dimensional code, a bar code, a specific character, and a specific pattern.
[0030] According to the second aspect, in a possible implementation, the apparatus further includes an identification
unit.
[0031] The identification unit is configured to identify the identification information of the end of the optical fiber patch
cord connected to the port in the occupied state, to obtain an identification result.
[0032] The communication unit is configured to send the position information of the port in the occupied state and the
identification result to the system background, so that the system background determines the connection relationship
between the optical fiber patch cord and the port based on the pre-stored correspondence between the identification
information.
[0033] The functional units in the second aspect are configured to implement the method according to the first aspect or
any one of the possible implementations of the first aspect.
[0034] According to a third aspect, this application provides a terminal device, including a memory and a processor. The
memory is configured to store instructions, and the processor is configured to invoke the instructions stored in the memory
to perform the method according to the first aspect or any one of the possible implementations of the first aspect.
[0035] According to a fourth aspect, this application provides a system, including a terminal device and a system
background. The terminal device is the terminal device according to the second aspect or any one of the possible
implementations of the second aspect.
[0036] According to a fifth aspect, this application provides a computer storage medium, including program instructions.
When the program instructions are run on a computer, the computer is enabled to perform the method according to the first
aspect or any one of the possible implementations of the first aspect.
[0037] According to a sixth aspect, this application provides a computer program product, including program instruc-
tions. When the computer program product is executed by a terminal device, the terminal device performs the method
according to the first aspect. The computer program product may be a software installation package. When the method
provided in any one of the possible implementations of the first aspect needs to be used, the computer program product
may be downloaded and executed on a terminal device, to implement the method according to the first aspect or any one of
the possible implementations of the first aspect.
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BRIEF DESCRIPTION OF DRAWINGS

[0038]

FIG. 1 is a diagram of an architecture of a system according to this application;
FIG. 2 is a schematic flowchart of a data processing method according to this application;
FIG. 3 is a diagram of an example scenario according to this application;
FIG. 4 is a schematic flowchart of another data processing method according to this application;
FIG. 5 is a diagram of an example scenario according to this application;
FIG. 6 is a schematic flowchart of another data processing method according to this application;
FIG. 7 is a diagram of a structure of a data processing apparatus according to this application; and
FIG. 8 is a diagram of a structure of a terminal device according to this application.

DESCRIPTION OF EMBODIMENTS

[0039] FIG. 1 is a diagram of an architecture of a system according to this application. The system relates to a terminal
device and a server.
[0040] The terminal device is configured to capture an image or a video of a splicing tray in an optical distribution frame or
an optical cable cross-connect cabinet. The image or each video frame may include some ports on the splicing tray, for
example, one or more rows of ports on the splicing tray, or one or more columns of ports on the splicing tray, or may include
all ports on the splicing tray. A quantity of ports included in the image or video frame is not limited in this application, and a
photographing posture of the image or video is not limited. In this application, the terminal device may be, for example, a
mobile phone or a tablet computer, or may be a portable wearable device that has an image capture function.
[0041] The terminal device is further configured to process the captured image or video. For example, in this application,
the terminal device determines a status of each port based on image data of each port in the image or video. The status of
the port includes an unavailable state, an idle state, and an occupied state. The unavailable state of the port means that the
port is damaged.The idle stateof the port means that the port is not damaged and no optical fiber patch cord is connected to
the port. The occupied state of the port means that the port is not damaged and an optical fiber patch cord is connected to
the port. For another example, when it is determined that a port is in an occupied state, the terminal device determines,
based on image data of the port in the occupied state in the image or video, which optical fiber patch cord occupies the port.
[0042] The terminal device is further configured to send a processing result to the server. For example, the terminal
device sends a determined status of each port to the server. For another example, the terminal device sends a determined
correspondence between each port in an occupied state and an optical fiber patch cord to the server. Optionally, the
terminal device may send the processing result to the server in a wired communication manner or a wireless commu-
nication manner.
[0043] The server is configured to receive the processing result sent by the terminal device, and perform subsequent
processing based on the processing result. In this application, a system background is installed on the server. The server
may update a historical status of each port on the system background based on the status of each port sent by the terminal
device. The server may further determine a correspondence between a local optical fiber patch cord, a peer optical fiber
patch cord, and optical path information based on the correspondence that is between each port in an occupied state and
an optical fiber patch cord and that is sent by the terminal device.
[0044] Based on the foregoing system architecture, this application provides a data processing method. FIG. 2 is a
schematic flowchart of a data processing method according to this application. The method includes but is not limited to
descriptions of the following content.
[0045] S101: A terminal device obtains a target image captured by a first vision sensor,where the target image includes a
tray character label and a plurality of ports on a splicing tray.
[0046] The splicing tray includes a plurality of ports, and the plurality of ports may be arranged regularly or irregularly. For
example, the plurality of ports may be arranged in a form of a plurality of rows. Quantities of ports in all rows may be the
same or may be different, and ports in all rows may be aligned or may not be aligned in a column direction. For example,
refer to FIG. 3. FIG. 3 is a diagram according to this application. The splicing tray includes a plurality of ports. It may be
considered that the plurality of ports are arranged in a form of a plurality of rows, and the plurality of ports are not aligned in a
column direction. The plurality of ports may alternatively be arranged in a form of a plurality of columns. Quantities of ports
in all columns may be the same or may be different, and ports in all columns may be aligned or may not be aligned in a row
direction. The plurality of ports on the splicing tray may alternatively be arranged in a manner of unaligned in both a row
direction and a column direction. An arrangement manner of the ports on the splicing tray is not specifically limited in this
application.
[0047] The splicing tray may be a splicing tray in the optical distribution frame, or may be a splicing tray in the optical
cable cross-connect cabinet, or may be a splicing tray in another device. This is not limited in this application.
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[0048] A tray character label is disposed on the splicing tray, and the tray character label refers to a label on the splicing
tray. The tray character label may be used to identify position information of each port of the splicing tray. A position of each
port may be determined based on the tray character label. The tray character label may be, for example, a row label and/or
a column label on the splicing tray. For example, in the example of FIG. 3, ports in the rows are aligned in a row direction.
Therefore, the row label may be set as a tray character label. In FIG. 3, row labels include A02, A03, A04, A05, and A06. A
row label is used to identify a row position of each port. In addition, in the example of FIG. 3, row spacings between ports in
each row are equal or approximately equal. A column position of a port may be determined based on a distance between
the port and a row label of a row in which the port is located. In other words, the column position is a specific port (which may
be calculated from left to right or from right to left) in the row. A row label may be located on a left side position of a row in
which the row label is located, or may be located on a right side position of the row in which the row label is located, or a
column label may be located on an upper side position of a column in which the column label is located, or may be located
on a lower side position of the column in which the column label is located. A position of the tray character label is not
specifically limited in this application. In this application, the tray character label including the row label and/or the column
label is merely used as an example. The tray character label may alternatively be another form of label used to identify
position information of each port. This is not limited in this application.
[0049] The target image includes the plurality of ports on the splicing tray. The plurality of ports may be ports included in
one row of the splicing tray, or may be ports included in a plurality of rows of the splicing tray, or may be ports included in one
column of the splicing tray, or may be ports included in a plurality of columns of the splicing tray, or may be all ports on the
splicing tray. In other words, the target image may be obtained by photographing one or more rows of ports on the splicing
tray, or may be obtained by photographing one or more columns of ports on the splicing tray, or may be obtained by
photographing all ports on the splicing tray.
[0050] The target image includes the tray character label. Optionally, the target image may include a row label of one row
or row labels of a plurality of rows, or the target image includes a column label of one column or column labels of a plurality of
columns. For example, if the target image is obtained by photographing ports in one row on the splicing tray, the target
image should include a row label of the row during photographing; if the target image is obtained by photographing ports in
a plurality of rows on the splicing tray, the target image should include row labels of the plurality of rows during
photographing; if the target image is obtained by photographing ports in one column on the splicing tray, the target
image should include a column label of the column during photographing; if the target image is obtained by photographing
ports in a plurality of columns on the splicing tray, the target image should include column labels of the plurality of columns
during photographing; or if the target image is obtained by photographing all ports on the splicing tray, the target image
should include all tray character labels on the splicing tray during photographing.
[0051] In this application, the target image may be one or more images, or may be one or more video frames. In other
words, the first vision sensor may capture one or more images, or a video. If the first vision sensor captures a video, the
target image may include one or more video frames, and at least one of the one or more video frames includes a tray
character label and a plurality of ports on the splicing tray. For example, the target image includes all video frames in the
video, and at least one video frame in all the video frames includes a tray character label and a plurality of ports on the
splicing tray.
[0052] The target image may be obtained through photographing by the first vision sensor in any photographing posture,
where the photographing posture includes a photographing height, a photographing distance, and a photographing
direction. The photographing height is a photographing height of the first vision sensor, and the photographing height may
use a horizontal ground as a reference object, or may use another object as a reference object. The photographing
distance is a distance between the first vision sensor and the splicing tray. Optionally, a distance between a specific point
on the first vision sensor and a specific point on the splicing tray may be used as the photographing distance. For example,
a distance between a center of the first vision sensor and a center of the splicing tray is used as the photographing distance,
or a distance between another specific point on the first vision sensor and another specific point on the splicing tray may be
used as the photographing distance. This is not limited in this application.
[0053] The photographing direction means to select a photographing point around a photographed object on a same
horizontal plane with the photographed object as a center.When the photographing distance and the photographing height
remain unchanged, different photographing directions may present different side images of the photographed object. In a
case in which an environment remains unchanged, when the photographing distance and the photographing height
remain unchanged, images or videos of the photographed object obtained through photographing in different photo-
graphing directions are different. For example, in some photographing directions, colors of the photographed object in
obtained images or videos are relatively bright, and in some photographing directions, colors of the photographed object in
obtained images or videos are relatively dark. In different photographing directions, zoom ratios or deformations of
different parts of the photographed object in the obtained images or videos are different. In this application, the first vision
sensor photographs the plurality of ports on the splicing tray in different photographing directions, and images of the
plurality of ports in the obtained target images are also different.
[0054] For example, when the first vision sensor photographs the plurality of ports on the splicing tray, the first vision
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sensor may perform photographing at a front angle, that is, the first vision sensor and the splicing tray are spaced at a
specific distance, and perform photographing in a posture parallel to the splicing tray. Alternatively, the first vision sensor
may perform photographing at a non-front angle, that is, not in a posture parallel to the splicing tray, and photograph the
splicing tray at a specific tilt angle. The specific tilt angle means that the first vision sensor has a specific tilt angle relative to
a plane parallel to the splicing tray. For an angle of the first vision sensor, the tilt angle may be any one or a combination of a
depression angle, an elevation angle, a left tilt angle, and a right tilt angle.
[0055] The terminal device may be any terminal device described in the system in FIG. 1, and has a function of the
terminal device in the system in FIG. 1.
[0056] The first vision sensor may be located in the terminal device, and the terminal device controls the first vision
sensor to capture the target image. For example, the terminal device may be a mobile phone or a tablet computer, and the
first vision sensor may be a camera on the mobile phone or the tablet computer. Alternatively, the first vision sensor may not
be located on the terminal device. For example, the first vision sensor may be a camera machine, and the terminal device
may be a mobile phone or a tablet computer. After the first vision sensor captures the target image, the terminal device
obtains the target image captured by the first vision sensor in a wired or wireless manner. The obtaining manner is not
limited in this application.
[0057] S102: The terminal device determines a photographing posture of the first vision sensor based on a posture of the
tray character label in the target image, and determines position information of each of the plurality of ports based on the
photographing posture.
[0058] The posture of the tray character label includes at least a position, a size, and a shape of the tray character label.
Postures of the tray character label in the target image are different based on different photographing postures of the first
vision sensor. The photographing posture of the first vision sensor includes a photographing height, a photographing
distance, and a photographing direction. For example, when the first vision sensor is far from the splicing tray, that is, when
the photographing distance is large, an image of the tray character label in the target image is small. When the first vision
sensor is close to the splicing tray, that is, when the photographing distance is small, an image of the tray character label in
the target image is large. For another example, when the first vision sensor performs photographing in different
photographing directions or at different photographing heights, images of the tray character label in the target image
are also different, and postures of the tray character label are different. When the first vision sensor performs photo-
graphing at a front angle, an image of the tray character label in the target image has no deformation. When the first vision
sensor performs photographing at a non-front angle, an image of the tray character label in the target image has a
deformation, and a larger tilt angle of the first vision sensor indicates a larger image deformation of the tray character label
in the target image. For example, if the tray character label on the splicing tray is rectangular, when photographing is
performed at a specific tilt angle, the tray character label in the target image may be in a parallelogram; or when
photographing is performed at a specific photographing height or in a specific photographing direction, the tray character
label in the target image may be in a trapezoid.
[0059] The photographing posture of the first vision sensor may be determined by performing calculation based on the
posture of the tray character label in the target image by using an algorithm. Optionally, the photographing posture of the
first vision sensor may be represented by a vector. A photographing posture vector of the first vision sensor may be
calculated based on the posture of the tray character label in the target image. The photographing distance, the
photographing height, and the photographing direction may also be obtained based on the photographing posture vector.
A method for determining the photographing posture of the first vision sensor based on the posture of the tray character
label in the target image is not limited in this application.
[0060] Optionally, when the first vision sensor is located on the terminal device, the terminal device may capture the
target image by using the first vision sensor and determine the photographing posture of the first vision sensor based on the
posture of the tray character label in the target image in an interleaving manner, and when the photographing posture of the
first vision sensor does not meet a preset condition, the terminal device provides a prompt of adjusting the photographing
posture. For example, the terminal device captures an image or a video of the splicing tray, and the terminal device
processes the obtained image or video, determines aphotographing posture of the first vision sensor based on a posture of
a tray character label in the obtained image or video, and when the photographing posture of the first vision sensor does not
meet the preset condition, provides a prompt about how to adjust the photographing posture, for example, "the
photographing distance is excessively long, and please adjust the photographing distance"; "the photographing height
is excessively high, and please adjust the photographing height"; and "the photographing direction is excessively tilted,
and please adjust the photographing direction". After adjusting the photographing posture, the terminal device captures an
image or a video of the splicing tray again.
[0061] The preset condition is to impose a constraint on the photographing posture of the first vision sensor, for example,
impose a constraint on one or more of the photographing height, the photographing distance, and the photographing
direction. When the photographing distance is excessively large, an image of the tray character label or an image of the
port in the target image is prone to be excessively small, or the target image is blurred, or detailed information is unclear.
Therefore, a range of the photographing distance may be limited. For example, the photographing distance cannot exceed
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a threshold, or the photographing distance should be within a range between a threshold and another threshold. The
photographing height and the photographing direction may affect a deformation degree of the tray character label in the
target image. An excessive deformation causes difficulty in subsequent image processing, for example, difficulty in
determining a photographing posture based on a posture of the tray character label in the target image. Therefore,
constraints are imposed on the photographing height and the photographing direction, to facilitate subsequent image
processing.
[0062] Optionally, before the photographing posture of the first vision sensor is determined, the target image may be
preprocessed first. For example, the preprocessing includes image enhancement, that is, image enhancement is
performed on the tray character label and each port in the target image, so that the image is clearer. The preprocessing
may alternatively be another operation, for example, image denoising. The preprocessing operation is not limited in this
application.
[0063] The determining position information of each of the plurality of ports based on the photographing posture includes
determining a row position and a column position of each port. In an example, ports on the splicing tray are aligned in a row
direction and a column direction, that is, the ports may be considered to be arranged in a form of a square array. A row label
and a column label are disposed on the splicing tray. In this case, row position information and column position information
of each port are determined based on a row label, a column label, and a photographing posture (or a photographing
posture vector) in the target image. In an example, ports on the splicing tray are aligned in a row direction, and a row label is
disposed on the splicing tray. As shown in FIG. 3, distances between adjacent ports in each row are equal or approximately
equal. Column position information is determined based on a photographing posture and a distance between a port and a
row label of a row in which the port is located, and row position information of each port may be determined based on the
row label and the photographing posture. Assuming that a distance between adjacent ports in each row on the splicing tray
is d, a specific column in which a port in a row is located may be obtained through calculation based on a distance between
the port and a row label of the row in which the port is located, a photographing posture, and d. A specific algorithm is not
limited in this application.
[0064] S103: The terminal device determines a status of each of the plurality of ports based on image data of the plurality
of ports in the target image.
[0065] The status of the port includes an idle state, an occupied state, and an unavailable state. That the port is in the
unavailable state means that a flange that is of the port and that is configured to connect to an optical fiber patch cord falls
off, where the flange refers to a metal body configured to connect to the optical fiber patch cord. That the port is in the
occupied state means that the flange of the port is connected to the optical fiber patch cord. That the port is in the idle state
means that the flange that is of the port and that is configured to connect to the optical fiber patch cord does not fall off and is
not connected to the optical fiber patch cord. For example, in the example shown in FIG. 3, flanges that are configured to
connect to optical fiber patch cords and that are of the 1st port, the 3rd port, the 5th port, and the 6th port that are counted from
right to left in the row A03 fall off, and these ports are in an unavailable state; the 5th port counted from right to left in the row
A04, and the 5th port and the 8th port counted from right to left in the row A06 are all connected to optical fiber patch cords,
and these ports are in an occupied state; and flanges of the 1st port to the 8th port counted from right to left in the row A02,
and the 1st port and the 2nd port counted from right to left in the row A04 do not fall off and are not connected to optical fiber
patch cords, and all these ports are in an idle state. FIG. 3 herein is merely used as an example, and does not constitute a
limitation on this application.
[0066] The status of each of the plurality of ports is determined based on the image data of the plurality of ports in the
target image. Optionally, the target image may be input into a trained first prediction model (the first prediction model
corresponds to the prediction model in the claims), to obtain a status of each of the plurality of ports. The first prediction
model is obtained through training based on a large quantity of image samples, each image sample includes at least one
port and a label of each of the at least one port, and the label of each port is used to mark a status of the port. The trained first
prediction model may be used to predict a status of each port. A specific training method used for the first prediction model
is not limited in this application.
[0067] Optionally, in this embodiment, there is no sequence between step S102 and step S103. Step S103 may be
performed before step S102. This is not limited in this application.
[0068] S104: The terminal device sends the position information of each of the plurality of ports and the corresponding
status of each port to a system background.
[0069] Optionally, the system background may be located on the server in the system in FIG. 1.
[0070] S105: The system background updates a historical status of each port based on the position information of each
port and the corresponding status of each port.
[0071] The terminal device sends the position information of each port in the target image and the corresponding status
of each port to the system background. The system background stores the position information of each port and the
historical status of each port. After receiving the status of each port sent by the terminal device, the system background
updates the historical status based on the status of each port sent by the terminal device.
[0072] Optionally, the historical status of each port may be updated according to an on-site result respecting principle.
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For example, refer to Table 1.

Table 1

Historical status of a port in a system background

Idle state Occupied state Unavailable state

Status of the
port deter-
mined
based on a
target im-
age

Idle state Consistent, and un-
changed

The status in the system
background is updated to
an idle state, and the his-
torical status is temporarily
stored in a database

Inconsistent, and un-
changed

Occupied
state

The status in the system
background is updated to
an occupied state, and the
historical status is tem-
porarily stored in the da-
tabase

Consistent, and un-
changed

The status in the system
background is updated to
an occupied state, and the
historical status is tem-
porarily stored in the da-
tabase

Unavailable
state

The status in the system
background is updated to
an unavailable state

The status in the system
background is updated to
an unavailable state, and
the historical status is
temporarily stored in the
database

Consistent, and un-
changed

[0073] In Table 1, when the status of the port determined based on the target image is consistent with the historical status
of the port stored in the system background, the status of the port in the system background remains unchanged, for
example, both are in an idle state, both are in an occupied state, or both are in an unavailable state. When the status of the
port determined based on the target image is inconsistent with the historical status of the port stored in the system
background, the status in the system background is updated to the status of the port determined based on the target image,
and the historical status of the port and related information is temporarily stored in the database. An error correction person
may be dispatched to the site to check the related information, for example, historical optical path information. Optionally,
when the status of the port determined based on the target image is the idle state, and the historical status stored in the
system background is the unavailable state, the historical status in the system background may remain unchanged.
Because the idle state is determined based on an appearance of the port to determine whether the port is undamaged, and
whether a determining result is applicable is unknown in practice, and needs to be determined through measurement. That
the historical status is the unavailable state indicates that the port may be unavailable. Therefore, in this case, keep the
historical status in the system background unchanged.
[0074] It can be learned that this application provides a data processing method. The terminal device captures the target
image, where the target image includes the tray character label and the plurality of ports on the splicing tray. The terminal
device determines position information of each port in the target image based on the posture of the tray character label,
then determines the status of each port based on the image data of the plurality of ports, further sends the position
information of each port and the corresponding status of each port to the system background, and updates the historical
status of each port. The method in this application facilitates management, operation, and maintenance of optical network
resources, saves human resources, and improves efficiency of management, operation, and maintenance.
[0075] This application further provides a data processing method. FIG. 4 is a schematic flowchart of a data processing
method according to this application. The method includes but is not limited to descriptions of the following content.
[0076] S201: A terminal device obtains a target image captured by a first vision sensor,where the target image includes a
tray character label and a plurality of ports on a splicing tray.
[0077] For this step, refer to the descriptions of content in step S101 in the embodiment in FIG. 2. For brevity of this
specification, details are not described herein again.
[0078] It should be noted that, in this embodiment, if some of the plurality of ports on the splicing tray are connected to
optical fiber patch cords, it may be understood that these ports are in an occupied state. Identification information is set at
both ends of the optical fiber patch cord, and a correspondence exists between the identification information at both ends of
each optical fiber patch cord. The identification information may be, for example, any one or a combination of a two-
dimensional code, a bar code, a specific character, or a specific pattern. The specific character may be, for example, A1,
A2, B1, or B2, or may be &1, &2, *1, or *2. A specific form of the identification information is not limited in this application.
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[0079] It should be noted that the identification information is set before delivery, and the correspondence between the
identification information is also determined before delivery and pre-stored in a system background. For example, if
identification information A1 corresponds to identification information A2, and identification information on one end of an
optical fiber patch cord is A1, identification information on the other end of the optical fiber patch cord is A2. If identification
information &1 corresponds to identification information &2, and identification information on one end of an optical fiber
patch cord is &1, identification information on the other end of the optical fiber patch cord is &2. Similarly, if identification
information is a two-dimensional code, a bar code, a specific pattern, or the like, a correspondence also exists between
identification information at both ends of an optical fiber patch cord. Optionally, the optical fiber patch cord is connected to
the port through a mechanical part, where the mechanical part is marked with identification information. Specifically, the
mechanical part is plugged into a port of the optical fiber patch cord, and the optical fiber patch cord is plugged into the port
of the splicing tray through the mechanical part. FIG. 5 is a diagram of an example according to this application. In FIG. 5,
510 is a mechanical part, 511 is identification information on the mechanical part, 540 is an optical fiber patch cord, 520 is a
port of a splicing tray, 530 is a row label, a first end of the mechanical part 510 is configured to be plugged into the optical
fiber patch cord 540, the optical fiber patch cord 540 is plugged into the port 520 of the splicing tray through the first end of
the mechanical part 510, and a second end of the mechanical part 510 is marked with the identification information 511, the
identification information 511 may be two-dimensional code information, and the identification information may alter-
natively be other information. It should be noted that, for ease of viewing, only three rows of ports are provided in the
example in FIG. 5. In practice, the splicing tray may include more or fewer ports. A structure and a form of the mechanical
part in FIG. 5 are merely an example, and a specific structure and form of the mechanical part may alternatively be another
form. This is not limited in this application.
[0080] It should be noted that, in this embodiment, if a port is connected to an optical fiber patch cord, identification
information is definitely set at two ends of the optical fiber patch cord, and the target image includes identification
information of at least one end of the optical fiber patch cord. In the embodiment in FIG. 2, some ports of the plurality of ports
on the splicing tray are connected to optical fiber patch cords, that is, some ports are in an occupied state. The method
embodiment in FIG. 2 does not limit a manner for the optical fiber patch cords to connect to the ports. The optical fiber patch
cords may be connected to the ports through mechanical parts, or may be directly connected to the ports. In the method
embodiment in FIG. 2, only whether the optical fiber patch cords are connected to the ports and whether the ports are
damaged are described, and whether identification information is set on the optical fiber patch cords is not limited.
[0081] S202: The terminal device determines a port in an occupied state in the plurality of ports based on image data of
the plurality of ports in the target image.
[0082] In an implementation, a status of each of the plurality of ports may be first determined based on the image data of
the plurality of ports in the target image, where the status of each port includes an occupied state, an idle state, and an
unavailable state, and then the port in the occupied state is screened out. For the occupied state, the idle state, the
unavailable state, and the manner for determining the status of each of the plurality of ports, refer to the descriptions of the
content in step S103 in the embodiment in FIG. 2.
[0083] In an implementation, the target image is input into a second prediction model, to obtain the port in the occupied
state in the plurality of ports. The second prediction model is obtained through training based on a large quantity of image
samples, and each image sample includes at least one port in an occupied state. The target image is input into the second
prediction model, and the second prediction model identifies each port in the target image, to identify the port in the
occupied state. A specific training method used for the second prediction model is not limited in this application.
[0084] S203: The terminal device determines a photographing posture of the first vision sensor based on a posture of the
tray character label in the target image, and determines position information of each of the port in the occupied state based
on the photographing posture.
[0085] For determining the photographing posture of the first vision sensor based on the posture of the tray character
label in the target image, and determining the position information of each of the port in the occupied state based on the
photographing posture, refer to the descriptions of the content in step S102 in the method embodiment in FIG. 2. For brevity
of this specification, details are not described herein again.
[0086] S204: The terminal device identifies identification information of an optical fiber patch cord connected to each of
the port in the occupied state, to obtain an identification result.
[0087] S205: The terminal device sends the position information of each of the port in the occupied state and the
corresponding identification result to the system background.
[0088] In an implementation, the identification information may be a two-dimensional code, a bar code, a specific
pattern, or the like. The terminal device identifies the identification information to obtain the identification result. The
identification result may be a "code or name" of an optical fiber patch cord represented by the identification information, for
example, the identification result may be A1, A2, &1, &2, *1, *2, or the like. The position information of each port in the
occupied state and the identification result of the corresponding identification information to the system background.
[0089] Optionally, in an implementation, if the identification information may be in a form of A1, A2, &1, &2, *1, *2, or the
like, the identification information does not need to be identified, and the terminal device may directly send the position
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information of each port in the occupied state and the corresponding identification information to the system background.
[0090] S206: The system background updates a connection relationship between the optical fiber patch cord and the
port based on the position information of each port and the corresponding identification result.
[0091] The system background receives the position information of each port in the occupied state and the correspond-
ing identification result sent by the terminal device.
[0092] The correspondence between identification information is pre-stored in the system background. For example, A1
corresponds to A2, B1 corresponds to B2, &1 corresponds to &2, and *1 corresponds to *2. The system background stores
historical information, and the historical information includes the connection relationship between the optical fiber patch
cord and the port. The system background may determine information about each port based on the received position
information of each port in the occupied state, and check the connection relationship between the optical fiber patch cord
and the port in the historical information based on each port, the corresponding identification result, and the pre-stored
correspondence between identification information.
[0093] Optionally, the information in the system background may be updated according to an on-site result respecting
principle. For example, when the on-site determined result is consistent with the historical information result stored in the
system background, the information remains unchanged. When the on-site determined result is inconsistent with the
historical information result stored in the system background, the historical information in the system background is
updated to the on-site determined result. Optionally, the historical information may be temporarily stored in a database,
and an error correction person may be dispatched to the site for check.
[0094] It can be seen that the terminal device determines the position information of each port in the occupied state and
the corresponding identification information of the optical fiber patch cord connected to each port, and sends the
information to the system background. The system background checks and updates the connection relationship between
the optical fiber patch cord and the port based on the information. The method in this application facilitates management,
operation, and maintenance of optical network resources, improves efficiency of management, operation, and main-
tenance, and saves human resources.
[0095] This application further provides a data processing method. FIG. 6 is a schematic flowchart of a data processing
method according to this application. The method includes but is not limited to descriptions of the following content.
[0096] S301: A terminal device obtains a target image captured by a first vision sensor,where the target image includes a
tray character label and a plurality of ports on a splicing tray.
[0097] In this embodiment, some ports of the ports on the splicing tray are connected to optical fiber patch cords, and
identification information is set on the optical fiber patch cords. For content such as what the identification information is,
how the identification information is set on the optical fiber patch cord, and how the optical fiber patch cord is connected to
the port of the splicing tray, refer to the descriptions of related content in step S201 in the method embodiment in FIG. 4.
Details are not described herein again.
[0098] S302: The terminal device determines a photographing posture of the first vision sensor based on a posture of the
tray character label in the target image, and determines position information of each of the plurality of ports based on the
photographing posture.
[0099] S303: The terminal device determines a status of each of the plurality of ports based on image data of the plurality
of ports in the target image, where the status of each port includes an idle state, an occupied state, and an unavailable
state.
[0100] For steps S302 and S303, refer to the descriptions in steps S102 and S103 in the method embodiment in FIG. 2.
For brevity of this specification, details are not described herein again.
[0101] S304: The terminal device identifies identification information of an optical fiber patch cord connected to each
port in an occupied state, to obtain an identification result.
[0102] S305: The terminal device sends the position information of each port, the corresponding status of each port, and
the identification result corresponding to the port in the occupied state to a system background.
[0103] For steps S304 and S305, refer to the descriptions in steps S204 and S205 in the method embodiment in FIG. 4.
For brevity of this specification, details are not described herein again.
[0104] S306: The system background updates a historical status of each port and a connection relationship between the
optical fiber patch cord and the port based on the position information of each port, the corresponding status of each port,
and the identification result corresponding to the port in the occupied state.
[0105] For updating the historical status of each port based on the position information of each port and the
corresponding status of each port by the system background, refer to the descriptions of the content in step S105 in
the method embodiment in FIG. 2. For updating the connection relationship between the optical fiber patch cord and the
port based on the position information of the occupied state and the identification result corresponding to each port by the
system background, refer to the descriptions of the content in step S206 in the method embodiment in FIG. 4.
[0106] FIG. 7 is a diagram of a structure of a data processing apparatus 700 according to this application. The apparatus
700 may be configured as the terminal device in the system in FIG. 1, or may be configured as the terminal device in the
method embodiment in FIG. 2, FIG. 4, or FIG. 6. The apparatus 700 includes:
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an obtaining unit 701, configured to obtain a target image captured by a first vision sensor, where the target image
includes a tray character label and a plurality of ports on a splicing tray;
a determining unit 702, configured to: determine a photographing posture of the first vision sensor based on a posture
of the tray character label in the target image, and determine position information of each of the plurality of ports based
on the photographing posture;
the determining unit 702, further configured to determine a status of each of the plurality of ports based on image data
of the plurality of ports in the target image; and
a communication unit 703, configured to send the position information of each of the plurality of ports and the
corresponding status of each port to a system background, so that the system background updates historical statuses
of the plurality of ports based on the position information of the plurality of ports and the statuses of the plurality of ports.

[0107] In a possible implementation, the photographing posture includes a photographing height, a photographing
distance, and a photographing direction of the first vision sensor, and the posture of the tray character label includes at
least a position, a size, and a shape of the tray character label.
[0108] In a possible implementation, the determining unit 702 is configured to input the target image into a trained
prediction model, to obtain the statuses of the plurality of ports. The prediction model is obtained through training based on
a large quantity of image samples, the image sample includes at least one port and a label of each of the at least one port,
and the label is used to mark a status of the port.
[0109] In a possible implementation, the plurality of ports include any one or a combination of ports included in one or
more rows on the splicing tray, ports included in one or more columns on the splicing tray, and all ports on the splicing tray.
[0110] In a possible implementation, the status of each port in the plurality ports includes an idle state, an occupied state,
and an unavailable state. The unavailable state of the port means that a flange that is of the port and that is configured to
connect to an optical fiber patch cord falls off, the idle state of the port means that the flange of the port does not fall off and is
not connected to the optical fiber patch cord, and the occupied state of the port means that the flange of the port is
connected to the optical fiber patch cord.
[0111] In a possible implementation, identification information is set at both ends of the optical fiber patch cord, and a
correspondence exists between the identification information at both ends of the same optical fiber patch cord; and when a
port in an occupied state exists in the plurality of ports, the target image includes identification information of one end or
both ends of an optical fiber patch cord connected to the port in the occupied state. The communication unit 703 is further
configured to send, to the system background, position information of the port in the occupied state in the plurality of ports
and the identification information of the end of the optical fiber patch cord connected to the port in the occupied state, so that
the system background determines a connection relationship between the optical fiber patch cord and the port based on a
pre-stored correspondence between the identification information.
[0112] In a possible implementation, the identification information includes any one or a combination of a two-
dimensional code, a bar code, a specific character, and a specific pattern.
[0113] In a possible implementation, the apparatus 700 further includes an identification unit 704.
[0114] The identification unit 704 is configured to identify the identification information of the end of the optical fiber patch
cord connected to the port in the occupied state, to obtain an identification result.
[0115] The communication unit 703 is configured to send the position information of the port in the occupied state and the
identification result to the system background, so that the system background determines the connection relationship
between the optical fiber patch cord and the port based on the pre-stored correspondence between the identification
information.
[0116] The functional modules in FIG. 7 are configured to implement the steps performed by the terminal device in the
method embodiment in FIG. 2, FIG. 4, or FIG. 6. For details, refer to the descriptions of related content in the method
embodiment in FIG. 2, FIG. 4, or FIG. 6. For brevity of this specification, details are not described herein again.
[0117] This application further provides a terminal device 800. The terminal device 800 may be configured as the
terminal device in the method embodiment in FIG. 2, FIG. 4, or FIG. 6. FIG. 8 is a diagram of a structure of the terminal
device 800 according to this application. The terminal device 800 includes a processor 810, a communication interface
820, and a memory 830. The processor 810, the communication interface 820, and the memory 830 may be connected to
each other through an internal bus 840, or may implement communication in another manner like wireless transmission.
[0118] For example, the bus 840 is used for connection. The bus 840 may be a peripheral component interconnect
(peripheral component interconnect, PCI) bus, an industry standard architecture (extended industry standard architec-
ture, EISA) bus, or the like. The bus 840 may be classified into an address bus, a data bus, a control bus, and the like. For
ease of representation, only one bold line is used for representing the bus in FIG. 8, but this does not represent that there is
only one bus or only one type of bus.
[0119] The processor 810 may include at least one general-purpose processor, for example, a CPU, or a combination of
a CPU and a hardware chip. The hardware chip may be an application-specific integrated circuit (application-specific
integrated circuit, ASIC), a programmable logic device (programmable logic device, PLD), or a combination thereof. The
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PLD may be a complex programmable logic device (complex programmable logic device, CPLD), a field-programmable
gate array (field-programmable gate array, FPGA), generic array logic (generic array logic, GAL), or any combination
thereof. The processor 810 executes various types of digital storage instructions, for example, software or a firmware
program stored in the memory 830, so that the terminal device 800 can provide a wide range of services.
[0120] The memory 830 is configured to store program code, and the processor 810 controls execution of the program
code, to perform the steps in the embodiment in FIG. 2, FIG. 4, or FIG. 6. For details, refer to related descriptions in the
foregoing embodiments. Details are not described herein again.
[0121] The memory 830 may include a volatile memory, for example, a RAM. The memory 830 may alternatively include
a nonvolatile memory, for example, a ROM or a flash memory (flash memory). The memory 830 may alternatively include a
combination of the foregoing types.
[0122] The communication interface 820 may be a wired interface (for example, an Ethernet interface), may be an
internal interface (for example, a high-speed serial computer extension bus (peripheral component interconnect express,
PCIE) bus interface), the wired interface (for example, the Ethernet interface), or a wireless interface (for example, a
cellular network interface or a wireless local area network interface), and is configured to communicate with another device
or module.
[0123] The processor 810, the communication interface 820, and the like in the terminal device 800 may implement
functions of the devices in the foregoing method embodiments and/or various steps and methods implemented by the
devices. For brevity, details are not described herein again.
[0124] When the terminal device 800 is configured as a terminal device, the communication unit 703 in the data
processing apparatus 700 may be located in the communication interface 820 in the terminal device 800, and the obtaining
unit 701, the determining unit 702, and the identification unit 704 in the data processing apparatus 700 may be located in
the processor 810 in the terminal device 800.
[0125] Optionally, the terminal device 800 may further include a user interaction interface or a display (not shown in the
figure). Optionally, the user interaction interface or the display is used for interaction between a user and the terminal
device 800, and the user interaction interface or the display is further configured to display an image or information. For
example, the terminal device 800 displays the target image through the user interaction interface or the display, or the
terminal device 800 prompts, on the user interaction interface or the display, the user how to perform adjustment to obtain a
better target image.
[0126] It should be noted that FIG. 8 is only a possible implementation of embodiments of this application. In practice, the
terminal device 800 may further include more or fewer components. This is not limited herein. For content that is not shown
or described in embodiments of this application, refer to related descriptions in the foregoing method embodiments.
Details are not described herein again.
[0127] This application further provides a computer-readable storage medium, including computer program instruc-
tions. When the computer program instructions are executedby a computer, the computer performssome orall of the steps
described in the foregoing data processing method embodiments.
[0128] This application further provides acomputer programproduct, including program instructions. When the program
instructions are run on a computer, the computer is enabled to perform some or all of the steps described in the foregoing
data processing method embodiments.
[0129] In the foregoing embodiments, the descriptions of embodiments have respective focuses. For a part that is not
described in detail in an embodiment, refer to related descriptions in other embodiments.
[0130] All or some of the foregoing embodiments may be implemented by using software, hardware, or any combination
thereof. When software is used to implement the embodiments, all or a part of the embodiments may be implemented in a
form of a computer program product. The computer program product may include code. When the computer program
product is read and executed by a computer, some or all steps of the method recorded in the foregoing method
embodiments may be implemented. The computer may be a general-purpose computer, a dedicated computer, a
computer network, or other programmable apparatuses. The computer instructions may be stored in a computer-readable
storage medium, or may be transmitted from a computer-readable storage medium to another computer-readable storage
medium. For example, the computer instructions may be transmitted from a website, computer, server, or data center to
another website, computer, server, or data center in a wired (for example, a coaxial cable, an optical fiber, or a digital
subscriber line) or wireless (for example, infrared, radio, or microwave) manner. The computer-readable storage medium
may be any usable medium accessible by the computer, or a data storage device, for example, a server or a data center,
integrating one or more usable media. The usable medium may be a magnetic medium (for example, a floppy disk, a hard
disk, or a magnetic tape), an optical medium, or a semiconductor medium.
[0131] Sequence adjustment, combination, or deletion may be performed on steps in the method in embodiments of this
application based on an actual requirement. The units in the apparatus in embodiments of this application may be divided,
combined, or deleted based on the actual requirement.
[0132] The foregoing provides detailed descriptions of embodiments of this application. The principle and implementa-
tion of this application are described herein through specific examples. The descriptions of embodiments of this application
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are merely provided to help understand the method and core ideas of this application. In addition, persons of ordinary skill
in the art can make variations and modifications to this application in terms of the specific implementations and application
scopes according to the ideas of this application. Therefore, the content of this specification shall not be construed as a
limitation to this application.

Claims

1. A data processing method, comprising:

obtaining, by a terminal device, a target image captured by a first vision sensor, wherein the target image
comprises a tray character label and a plurality of ports on a splicing tray;
determining a photographing posture of the first vision sensor based on a posture of the tray character label in the
target image, and determining position information of each of the plurality of ports based on the photographing
posture;
determining a status of each of the plurality of ports based on image data of the plurality of ports in the target
image; and
sending the position information of each of the plurality of ports and the corresponding status of each port to a
system background, so that the system background updates historical statuses of the plurality of ports based on
the position information of the plurality of ports and the statuses of the plurality of ports.

2. The method according to claim 1, wherein the photographing posture comprises a photographing height, a photo-
graphing distance, and a photographing direction of the first vision sensor, and the posture of the tray character label
comprises at least a position, a size, and a shape of the tray character label.

3. The method according to claim 1 or 2, wherein the determining statuses of the plurality of ports in the target image
based on image data of the plurality of ports in the target image comprises:
inputting the target image into a trained prediction model, to obtain the statuses of the plurality of ports, wherein the
prediction model is obtained through training based on a large quantity of image samples, the image sample
comprises at least one port and a label of each of the at least one port, and the label is used to mark a status of
the port.

4. The method according to any one of claims 1 to 3, wherein the plurality of ports comprise any one or a combination of
ports comprised in one or more rows on the splicing tray, ports comprised in one or more columns on the splicing tray,
and all ports on the splicing tray.

5. The method according to any one of claims 1 to 4, wherein the status of each of the plurality of ports comprises an idle
state, an occupied state, and an unavailable state, wherein the unavailable state of the port means that a flange that is
of the port and that is configured to connect to an optical fiber patch cord falls off, the idle state of the port means that the
flange of the port does not fall off and is not connected to the optical fiber patch cord, and the occupied state of the port
means that the flange of the port is connected to the optical fiber patch cord.

6. The method according to claim 5, wherein identification information is set at both ends of the optical fiber patch cord,
and a correspondence exists between the identification information at both ends of the same optical fiber patch cord;
and when a port in an occupied state exists in the plurality of ports, the target image comprises identification
information of one end or both ends of an optical fiber patch cord connected to the port in the occupied state; and
after the determining a status of each of the plurality of ports, the method further comprises:
sending, to the system background, position information of the port in the occupied state in the plurality of ports and the
identification information of the end of the optical fiber patch cord connected to the port in the occupied state, so that
the system background determines a connection relationship between the optical fiber patch cord and the port based
on a pre-stored correspondence between the identification information.

7. The method according to claim 6, wherein the identification information comprises any one or a combination of a two-
dimensional code, a bar code, a specific character, and a specific pattern.

8. The method according to claim 6 or 7, wherein the sending, to the system background, position information of the port
in the occupied state in the plurality of ports and the identification information of the end of the optical fiber patch cord
connected to the port in the occupied state comprises:
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identifying the identification information of the end of the optical fiber patch cord connected to the port in the
occupied state, to obtain an identification result; and
sending the position information of the port in the occupied state and the identification result to the system
background, so that the system background determines the connection relationship between the optical fiber
patch cord and the port based on the pre-stored correspondence between the identification information.

9. The method according toany one of claims 6 to 8,wherein amechanical part is disposed on the optical fiber patch cord,
and the mechanical part is marked with the identification information.

10. The method according to claim 9, wherein the mechanical part is plugged into a port of the optical fiber patch cord, and
the optical fiber patch cord is plugged into the port of the splicing tray through the mechanical part.

11. A data processing apparatus, comprising:

an obtaining unit, configured to obtain a target image captured by a first vision sensor, wherein the target image
comprises a tray character label and a plurality of ports on a splicing tray;
a determining unit, configured to: determine a photographing posture of the first vision sensor based on a posture
of the tray character label in the target image, and determine position information of each of the plurality of ports
based on the photographing posture;
the determining unit, further configured to determine a status of each of the plurality of ports based on image data
of the plurality of ports in the target image; and
a communication unit, configured to send the position information of each of the plurality of ports and the
corresponding status of each port to a system background, so that the system background updates historical
statuses of the plurality of ports based on the position information of the plurality of ports and the statuses of the
plurality of ports.

12. The apparatus according to claim 11, wherein the photographing posture comprises a photographing height, a
photographing distance, and a photographing direction of the first vision sensor, and the posture of the tray character
label comprises at least a position, a size, and a shape of the tray character label.

13. The apparatus according to claim 11 or 12, wherein the determining unit is configured to input the target image into a
trained prediction model, to obtain the statuses of the plurality of ports, wherein the prediction model is obtained
through training based on a large quantity of image samples, the image sample comprises at least one port and a label
of each of the at least one port, and the label is used to mark a status of the port.

14. The apparatusaccording to any one of claims 11 to13, wherein the plurality of ports comprise any one ora combination
of ports comprised inone ormore rowson the splicing tray, ports comprised in one or more columnson the splicing tray,
and all ports on the splicing tray.

15. The apparatus according to any one of claims 11 to 14, wherein the status of each of the plurality of ports comprises an
idle state, an occupied state, and an unavailable state, wherein the unavailable state of the port means that a flange
that is of the port and that is configured to connect to an optical fiber patch cord falls off, the idle state of the port means
that the flange of the port does not fall off and is not connected to the optical fiber patch cord, and the occupied state of
the port means that the flange of the port is connected to the optical fiber patch cord.

16. The apparatus according to claim 15, wherein identification information is set at both ends of the optical fiber patch
cord, and a correspondence exists between the identification information at both ends of the same optical fiber patch
cord; and when a port in an occupied state exists in the plurality of ports, the target image comprises identification
information of one end or both ends of an optical fiber patch cord connected to the port in the occupied state; and
the communication unit is further configured to:
send, to the system background, position information of the port in the occupied state in the plurality of ports and the
identification information of the end of the optical fiber patch cord connected to the port in the occupied state, so that
the system background determines a connection relationship between the optical fiber patch cord and the port based
on a pre-stored correspondence between the identification information.

17. The apparatus according to claim 16, wherein the identification information comprises any one or a combination of a
two-dimensional code, a bar code, a specific character, and a specific pattern.
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18. The apparatus according to claim 16 or 17, wherein the apparatus further comprises an identification unit;

the identification unit is configured to identify the identification information of the end of the optical fiber patch cord
connected to the port in the occupied state, to obtain an identification result; and
the communication unit is configured to send the position information of the port in the occupied state and the
identification result to the system background, so that the system background determines the connection
relationship between the optical fiber patch cord and the port based on the pre-stored correspondence between
the identification information.

19. A terminal device, comprising a memory and a processor, wherein the memory is configured to store instructions, and
the processor is configured to invoke the instructions stored in the memory to perform the method according to any one
of claims 1 to 10.

20. A system, comprising a terminal device and a system background, wherein the terminal device is the terminal device
according to any one of claims 1 to 10.

21. A computer storage medium, comprising program instructions, wherein when the program instructions are run on a
computer, the computer is enabled to perform the method according to any one of claims 1 to 10.
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